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Thixoforming Technology for Complex Aluminum Alloy Components
Based on SIMA Method
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ABSTRACT: Aluminum alloy components forged by semi-solid thixoforming technology have gained increasing application in
the automotive and aerospace industries because of their advantages: easily achieved light-weight, low cost and short process
manufacturing. However, for the thixoforming of high-strength aluminum alloy components with complex shapes, there are
several disadvantages such as complex semi-solid billet fabrication, serious solid-liquid segregation and weak mechanical prop-
erties of forming parts. Based on SIMA semi-solid billet fabrication method, remelting processes were proposed such as multi-
step reheating regime, rapid induction heating and gradient isothermal treatment, as well as hixotropy-plastic composite forming
and other new forming methods. The semi-solid structure control during remelting process and thixoforming technology of
wrought aluminum alloy were optimized to obtain the fine semi-solid globular microstructure and form the qualified aluminum
components. Finally, the problems and development direction of aluminum alloy thixoforming were proposed.
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Fig.2 Schematic diagram of semi-solid thixoformed dies
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Fig.3 Metallographic photograph of extruded 7075 aluminum alloy
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Fig.4 Microstructures of thixoformed parts prepared with different feeding amounts
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Fig.9 Thixoformed wheel-shaped components
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Tab.1 Mechanical properties of thixoformed
7075 aluminum alloy

/MPa /MPa /% PEX

1 501 439 14.3 X
2 510 446 17.5 y
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Fig.10 Schematic diagram of semi-solid composite
thixoforming technology
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Fig.11 Schematic diagram of semi-solid composite [23]
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Fig.13 7075 alloy tail wing component by semi-solid compo-
site thixoforming
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Fig.12 Schematic diagram for the temperature
distribution of induction heating blank
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Fig.14 Traditional impeller manufacturing process
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Fig.15 Microstructure of aluminum alloy under different heating temperature and holding time
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